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Motivation

● Data science has exploded in popularity, transforming many disciplines
● It has the potential to radically democratize access to information

● However, the benefits of this revolution have tended to accumulate within 
the parts of society most well-situated to adopt them

● What new challenges does this new paradigm create for inclusion and 
access?

● What technologies, tools, techniques, and pedagogies can we use to help 
mitigate or overcome these challenges?



Outline

● Introductions
● Challenges

○ Tech stack and introducing data 
science

○ Diverse, challenging IT 
landscape

○ Barriers to participation and 
understanding in courses

○ Assessment, especially at scale
○ Hardware and research costs

● Opportunities
○ JupyterBook and JupyterLite
○ Centralized LT support
○ Open source teaching
○ Testthat and formative feedback
○ Cloud-based tools and frameworks

● Q&A



Challenges



Teaching students data science tools with varied technical proficiency



Teaching students data science tools with varied technical proficiency



Student and Instructor Learning Technology Support

● Learning Technology Hub (LT Hub) receives difficult support requests:
○ Installation of software on laptops, tablets, and other devices
○ Availability of software packages and tools on systems not centrally supported
○ Many and varied compute requests

● Pilot project to develop and determine the best approach to supporting 
computational needs in an accessible and equitable fashion



EOSC 211: intro programming course

● Economic/logistical barriers
○ Taught in Matlab – free for students, but minimum $900 US/year for a basic license after 

graduation (plus  $440 US/year per toolbox)
○ implicit requirement for a laptop to work outside of building hours
○ Limited number of open seats for drop-ins for the EOAS computer lab

● Instructional materials
○ Textbook ($80 for paperback version), free e-book access with UBC cwl
○ All instructional material (powerpoint, code) in canvas silo

■ No way for transfer students or others to inspect/prepare
■ No access to the course materials after course completion



DSCI100: Challenges with assessment

● Scaling grading for large courses
● Providing high quality consistent 

qualitative feedback can be 
challenging  

● Haven’t found best way to assess 
coding skills 

Example quiz question from DSCI100 using 
Canvas and R Exams 



Research and Hardware Requirements
UBC Strategy 2.8: “UBC will expand opportunities for undergraduates to gain 
first-hand experience in research”

● The rapid expansion of data science tools 
has made these tools more accessible 
than ever before

● However, it also means that institutional 
supports have fallen away - replaced with 
personal items

● For projects - serious or pedagogical - 
hardware and software costs become 
significant barriers

This has the consequence that benefits tend to 
accrue to those most able to access them - 
which can exacerbate inequalities in access to 
data science education



Opportunities



Leveraging the Jupyter ecosystem to go all in: JupyterBook



JupyterLite: Programming in the cloud



Student and Instructor Learning Technology Support

● Development of two Jupyter services: JupyterHub Open and JupyterHub 
Course

● JupyterHub Open:  Compute resources available to all will browser access
○ Centrally supported and free for Students, Faculty, and Staff

● JupyterHub Course:  Customizable, Canvas Integrated compute 
environment
○ Shared cost model with Departments and Faculties

● Allows for focussed central efforts
● Much lower bar for access



EOSC 211: from closed to open

● Transition funded as part of the OCESE TLEF
● EOSC 211 jupyterbook and jupyterhub
● EOSC 211 open source textbook

● All code and materials on github

https://eoas-ubc.github.io/
https://phaustin.github.io/eosc211_students/syllabus/syllabus.html
https://phaustin.github.io/Problem-Solving-with-Python/index.html


● Testthat package in R + Jupyter Notebooks 
○ Instant, low-stakes feedback 

DSCI100: testthat package in R  



Open Tools and Teaching

Replace proprietary tools with open-source, cloud-based frameworks and tools

~$2500 ~$100

● Modern tools can 
now compete 
with closed 
source solutions

● Cloud-based tools 
like Jupyter 
eliminate costly 
hardware 
requirements

● Unifies research 
with teaching - 
experiential



Questions?
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Resources

● Jupyter Project
● Jupyter Book
● JupyterLite
● RMarkdown and Quarto
● DSCI 100 Homepage
● EOAS Project

https://jupyter.org
https://jupyterbook.org/en/stable/intro.html
https://jupyter.org/try-jupyter/lab/
https://rmarkdown.rstudio.com
https://quarto.org
https://github.com/ubc-dsci/dsci-100-student
https://github.com/eoas-ubc/eoas_tlef

